There are two destabilization domain (DD) systems that permit chemical genetic control of protein expression in cells. One DD is based on a mutant of the human FKBP12 protein (FKBP12 F36V/L106P, DD f ) (Banaszynski et al., 2006) , which is stabilized by Shld1, and the other DD is based a mutant of E. coli dihydrofolate reductase (ecDHFR R12Y/Y100I, DD d ) (Iwamoto et al., 2010) , which is stabilized by trimethoprim (TMP). We compared the two systems for their ability to regulate EGFP expression in neurons cultured in microfluidic devices. As described below, only the TMP-regulated DD d was compatible with microfluidic devices.
(A) Chemical structures of the DD f ligand Shld1 and the DD d ligand TMP.
(B-E) The Shld1/DD f system is ineffective in microfluidic chambers. On DIV1, E15 rat DRG neurons (cultured in either microfluidic devices or a 24-well plate) were infected with a lentivirus expressing either DD f -EGFP or DD d -EGFP. On DIV4, Shld1 (1 μM) (DD f -EGFP expressing DRGs), TMP (300 nM) or vehicle was added. On DIV5, fluorescent images were acquired followed by harvesting cells (B,D). Proteins were resolved by 4-12% SDS-PAGE and detected by western blot with antibodies to EGFP and actin (C,E). The decreased magnitude of Shld1-mediated EGFP expression compared to TMP-mediated EGFP expression is likely due to absorption of Shld1 into the PMDS, which has been observed for similarly hydrophobic compounds (Toepke and Beebe, 2006) . This would result in a decrease in the concentration of Shld1 in solution.
We therefore exclusively used the TMP/DD d system for regulating protein expression in DRG neurons cultured in microfluidic devices. Generation of lentiviruses. Lentiviruses were prepared using the third-generation lentiviral system (Dull et al., 1998) . Briefly, four plasmids [transfer vector containing the DD-EGFP transgene and cis-acting sequences for genomic RNA production and packaging, and three plasmids (pLP1, pLP2, and pLP/VSV-G) encoding trans-acting factors (Gag-Pol, Rev, and VSV-G) required for packaging] were co-transfected in HEK
6
293T cells using CaPO 4 precipitation (CalPhos, Clontech). Supernatant containing viral particles was collected and concentrated by ultracentrifugation (22,000 rpm, SW41 Ti rotor, 2 h, 22˚C) to increase viral titers. The viral pellet was resuspended in phosphate buffered saline (PBS) (pH 7.4) containing 1% bovine serum albumin (BSA) and stored at -80°C.
Preparation of microfluidic devices for compartmentalization of axons.
The polydimethylsiloxane (PDMS) microfluidic devices with 450 μm microgrooves were fabricated as described (Taylor et al., 2005) . The cleaned, sterilized, and dry devices were reversibly affixed to either poly-L-lysine (PLL) (Trevigen) coated coverslips Millipore, MAB3420), rabbit anti-GAP43 (1:1,000; Millipore, AB5220).
Western blot. Cells were lysed in NuPAGE LDS sample buffer (Invitrogen) and proteins were resolved by 4-12% SDS-PAGE, transferred to a nitrocellulose membrane, blocked with 5% (w/v) nonfat milk, probed with primary and secondary antibodies, and detected by chemiluminescence. The primary antibodies used in this study for western blot are as follows: chicken anti-EGFP (1:5,000; Abcam, ab13970) and mouse anti--actin
(1:500, Genscript, A00702).
Image acquisition and data analysis. Fluorescent and phase-contrast images were acquired on a Nikon Eclipse TE2000-E microscope equipped with a CoolSnap HQ2 CCD camera. Within each experiment, exposure times were kept constant and in the linear range throughout. When using the 40x oil-immersion objective, stacks of images were taken and deconvolved using AutoDeblur X (Media Cybernetics). Fixed sample images were taken at 25 º C whereas live cell images were taken at 37 º C in an environmental chamber containing 5% CO 2(g) . All fluorescence intensity values (arbitrary units, AU) were calculated using NIS-Elements Advanced Research version 3.1 software (Nikon). The fluorescence intensity/volume levels for the EGFP signal was determined by creating a binary mask from the TAU1 signal and then determining the intensity in all stacks under the mask. All graphs and statistical P values were generated using Prism version 4.0. Unpaired, two-tailed student's t-test was used for the comparison of two groups. Error bars represent mean ± s.e.m. 
Comparison of the

